Measurements of thermodynamic and transport properties have been adequately employed in understanding the nature of molecular systems and physico-chemical behavior in liquid mixtures. These properties are important from practical and theoretical point of view to understand liquid theory. In the present study density (ρ) and viscosity (η), have been measured for a binary liquid mixture of Diacetone alcohol with benzene and chlorobenzene, over the entire composition range at 303.15 K, 313.15 K and 323.15 K and the evaluation of different excess properties. The viscosity values and excess values were fitted to respective models. It was found that in all cases, the data obtained fitted with the values correlated by the corresponding models very well. The molecular interactions existing between the components and comparison of liquid mixtures were also discussed.
Introduction
Binary liquid mixtures due to their unusual behavior have attracted considerable attention Ewing et al. (1970) . In chemical process industries materials are normally handled in fluid form and as a consequence, the physical, chemical, and transport properties of fluids assume importance. Thus data on some of the properties associated with the liquids and liquid mixtures like Density, and viscosity, find extensive application in solution theory and molecular dynamics Mchaweh et al. (2004) . Such results are necessary for interpretation of data obtained from thermo chemical, electrochemical, biochemical and kinetic studies "Kenart, (2000) ". Diacetone alcohol is used as coating solvent. Diacetone alcohol + benzene mixture is used in the preparation of tetramethyl oxopiperidine and also acts as pigments. Diacetone alcohol + chlorobenzene mixture is used in the preparation of polymeric photonic crystals which is used for producing switches. In the present paper, we have reported density (ρ) and viscosity (η) of pure diacetone alcohol with benzene and chlorobenzene as well as for the binary system constituted by these chemicals at temperatures of 303.15 K, 313.15 K and 323.15 K. The viscosity values have been fitted to "McAllister, (1960)" model. The deviation values have been fitted to " Redlich-Kister, (1948) " equation. Literature survey showed that no measurements have been previously reported for the mixture studied in this paper.
Materials and methods
The chemicals used were of analytical reagent grade obtained from loba chemicals. All were dried over anhydrous calcium chloride and fractionally distilled " Oswal and Patel,(1995) ". All the weighing measurements were done with Shimadzu Corporation Japan Type BL 2205 electronic balance accurate to 0.01 g. The possible uncertainty in the mole fraction was estimated to be less than ±0.0001. All the measurements described below were performed at least three times and the results were averaged to give the final values.
Density
The densities were determined by using bicapillary pycnometer as described by Arun et al.(1995) and calibrated with deionized double distilled water with 0.9960x 10 3 Kg.m -3 as its density at temperature 303.15 K. The positions of the liquid level in the two arms were recorded with a help of traveling microscope which could read to 0.01mm. The precision density measurements were within ±0.0003g.cm -3 . The excess volumes can be computed from experimental density data using the relationship
Where x 1 and x 2 refers to the mole fraction of components 1 and 2. ρ 1 and ρ 2 refers to the density of components 1 and 2. ρ m is the density of mixture.
Kinematic viscosity
The Kinematic viscosities were measured as described by Kubendran et al. (2004) at the desired temperature using Ostwald viscometer. The viscometer was calibrated using water. The flow measurements were made with an electronic stopwatch with a precision of 0.01sec. In the calculation of viscosity, two constants a and b of the viscometer in the relation ν = (at) -(b/t) were obtained by measuring the flow time with high purity benzene at the working temperature. The calculated viscosities were fitted in Eq. (2) and constants were determined. The kinematic viscosity were correlated by means of McAllister model considering three-body interaction, which for a two component mixture gives ln ν = x 1 3 ln ν 1 + 3 x 1 2 x 2 ln ν 12 +3 x 1 x 2 2 ln ν 21 + x 2 3 ln ν 2 -ln(
Where ν refers to the kinematic viscosity of the mixture of components 1 and 2 having mole fractions x 1 and x 2 respectively. ν 1 and ν 2 refers to the kinematic viscosity of pure liquids 1 and 2 respectively. ν 12 and ν 21 represent the interaction parameters obtained by multiple regression analysis. M 1 and M 2 refer to the molecular weight of the two components respectively. The viscosity deviations can be calculated as
where η, η 1 , and η 2, are the dynamic viscosities of the mixture and those of the pure components 1 and 2 respectively. The experimentally determined excess volume and viscosity deviation data for the binary system of this investigation have been correlated using Redlich Kister equation by the method of least square.
Results and discussion
" (2006) . The second factor is the physical intermolecular forces, including electrostatic forces between charged particles and between a permanent dipole and so on induction forces between a permanent dipole and an induced dipole, and forces of attraction (dispersion forces) and repulsion between non polar molecules. Physical intermolecular forces are weak and the sign of excess value may be positive or negative, but the absolute values are small. Third factor is the structural characteristics of the component arising from geometrical fitting of one component in to other structure due to the differences in shape and size of the components and free volume. The negative V E values in the mixtures under study indicate that interactions between molecules of the mixtures are stronger than interactions between molecules in the pure liquids and that associative force dominate the behavior of the solution Rena et al. (2006) . There fore in this system, compression in free volume is considered to occur, making the mixture more compressible than the ideal mixture which ultimately culminates into negative values of V E . In Fig. 3&4 , the deviations in viscosity for the mixtures are positive for all the mole fractions and increases when temperature increases. The viscosity of the mixture strongly depends on the entropy of mixture, which is related with liquid's structure and enthalpy Kauzman et al. (1940) , consequently with molecular interactions between the components of the mixture. Therefore the viscosity deviation depends on molecular interactions as well as on the size and shape of the molecules. For negative deviations of Raoult's law and with strong specific interactions, the viscosity deviations are positive.
Conclusion
It may be concluded that the interactions resulting in the interstitial accommodation of benzene, and chloro in to diacetone alcohol are the predominant factor over dipole -dipole and dipole induced-dipole interaction. The intermolecular interaction of the mixtures leads to specific type. Molefraction, density and viscosity of diacetone alcohol+ benzene and diacetone alcohol + chlorobenzene mixture at 303.15 K. 
